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PURPOSE: To provide a semiconductor device having highly reliable wiring in which 
decrease of an underlying film and short circuit are prevented. 
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a resist 16 is patterned thereon. After anisotropic etching is performed using the resist 16 as a 
mask the residue, i.e., a stringer L5B, is oxidized to produce SiG2. Since the stringer 1 5B 
isolates the wirings positively, overetching is not required. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the semiconductor device characterized by changing into an oxide this conductive material 
film that was made to deposit a conductive material film on the front face of the insulator layer formed on the semiconductor 
substrate, performed oxidation treatment in the manufacture method of the semiconductor device equipped with the process which 
carries out patterning of this conductive material film after carrying out patterning of the above-mentioned conductive material 
film by etching, and remained as a stringer on the above-mentioned insulator layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the after-treatment method of wiring of preventing the short-circuit by the 
etching remainder of a wiring material, in more detail about the manufacture method of a semiconductor device. 
[0002] 

[Description of the Prior Art] Detailed-izing and complication of an element are progressing with high integration of a device. 
However, although lateral reduction is performed for detailed-ization of an element, the lengthwise scale down is not performed. 
Consequently, the irregularity on the front face of a device is becoming still severer. If a circuit pattern is formed on the front face 
where such irregularity is intense, the etching remainder of a wiring material will occur in the high level difference section or a 
steep portion. In order to prevent such the etching remainder, perform too much over etching, it considers as device structure 
without a steep portion, or the so-called multi-step etching to which etching conditions are changed is performed. 
[0003] In addition, drawing 3 (A) - (C) shows the process which performs over etching. First, an insulator layer 2 is formed in 
semiconductor substrate 1 front face, patterning of the 1 st polysilicon contest film 3 is carried out, and the layer insulation film 4 
and the 2nd polysilicon contest film 5 are made to deposit one by one on an insulator layer 2, as shown in drawing 3 (A). Next, as 
shown in drawing 3 (B), patterning of the 2nd polysilicon contest film 5 is carried out using photo lithography technology and dry 
etching technology so that it may become a predetermined pattern. When the front face of the layer insulation film 4 begins to be 
exposed with this dry etching, as shown in drawing 3 (B), some 2nd polysilicon contest films 5 remain in the skirt section of the 
level difference section. In order to remove this, over etching is applied as shown in drawing 3 (C). 
[0004] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned method has some limits. For example, by the method 
of performing too much over etching, thickness T of the layer insulation film 4 shown in drawing 3 (A) is set to thickness t as 
shown in drawing 3 (C), and film decrease becomes remarkable. In connection with this, in the level difference section, it 
becomes steeper than the ****** and there is a problem on which the level difference covering nature of the upper film gets 
worse. In addition, the problem used as a short cause is also produced by film decrease of an insulator layer. Moreover, changing 
device structure so that a steep portion may not be made has the problem which is not easily changed on a device property. 
Furthermore, since multi-step etching was the method of repeating a deposition and etching, in order to receive influence in a 
state, a performance, etc. of an etching system greatly, the scarce problem was in stability. 

[0005] This invention is originated paying attention to the above-mentioned trouble, and the technical problem which it is going 
to solve is in the point whether such a means should be provided, in order to manufacture a semiconductor device equipped with 
the short wiring which is not produced, without obtaining influence on a ground film. 
[0006] 

[Means for Solving the Problem] This invention makes it the solution means to change into an oxide this conductive material film 
that was made to deposit a conductive material film on the front face of the insulator layer formed on the semiconductor substrate, 
performed oxidation treatment in the manufacture method of the semiconductor device equipped with the process which carries 
out patterning of this conductive material film after carrying out patterning of the above-mentioned conductive material film by 
etching, and remained as a stringer on the above-mentioned insulator layer. 
[0007] 

[Function] By performing oxidation treatment, a conductive material (stringer) which remained on the insulator layer changes to 
an oxide, and serves as an insulator. For this reason, it becomes unnecessary to apply over etching and film decrease of a ground 
insulator layer etc. can be avoided. Moreover, since a stringer serves as an insulator, short-circuit can be prevented. 
[0008] 

[Example] It explains based on the example which shows the detail of the manufacture method of the semiconductor device 
concerning this invention hereafter to a drawing. This invention is characterized by changing the etching remainder into an 
insulator by oxidizing to the etching remainder after wiring processing. Then, especially this example applies this invention to 
processing of the wiring which becomes by the 2nd polysilicon contest film which the etching remainder tends to produce in the 
manufacturing process of a semiconductor device. 

[0009] this example forms structure as first shown in drawing 1 (A). That is, after forming Si02 film 12 on a silicon substrate 11, 
the 1 st polysilicon contest film 1 3 is made to deposit in C VD. And patterning of this 1 st polysilicon contest film 1 3 is carried out 
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using well-known lithography technology and well-known etching technology. In etching of this 1st polysilicon contest film 13, 
since ground Si02 film 12 is flat, the etching remainder is not produced. Next, the layer insulation film 14 is used for the whole 
surface, and CVD is made to deposit on it. Furthermore, the 2nd polysilicon contest film 15 is made to deposit on the layer 
insulation film 14. And patterning of the resist 16 is carried out with photo lithography technology on the 2nd polysilicon contest 
film 15. Patterning of this resist 16 is carried out to the position which should leave the 2nd polysilicon contest film 15 as wiring. 
[0010] Next, dry etching (for example, it uses by the efficient consumer response etcher using SF6 system gas) is performed by 
using the above-mentioned resist 16 as a mask, and it is made to stop, after the ground layer insulation film 14 has been exposed. 
The structure in this state is the structure in which the 2nd polysilicon contest film 1 5 remained as stringer 1 5B at the portion of 
the skirt of this level difference with the level difference which originated in the 1 st polysilicon contest film 13, and was produced, 
as shown in drawing 1 (B). Then, a wafer is put into a furnace and oxidization by 02 gas is performed on 800-degree C 
conditions. By this oxidation treatment, stringer 1 5B changes to oxide-film 1 5C, as shown in drawing 2 . Since oxide-film 1 5C 
changes by Si02, it has electric insulation. For this reason, the short-circuit resulting from the etching remainder can be 
prevented. 

[001 1] In addition, in this example, since it is oxidization of about 800 degrees C, re-diffusion of an impurity is not produced. 
[0012] As mentioned above, although the example which applied this invention to the wiring processing process of the 2nd 
polysilicon contest film was explained, it is not limited to this and various kinds of change is possible. 

[0013] Although the example used contest polysilicon as a conductive material, you may use wiring materials, such as a tungsten 
( W), tungsten silicide (WSi2), and aluminum (aluminum), for example. In this case, in W, it becomes the oxide which has WSiO 
in WOx and WSi2 and has insulation, such as aluminum 203, with aluminum. 

[00 1 4] Moreover, in the above-mentioned example, although the oxidization method in the furnace using 02 gas as oxidation 
treatment was used, of course, it is also possible to, use meanses, such as annealing after 03 processing and 02 ion implantation 
and surface annealing by the excimer laser, for example, 
mo isi 

L J 

[Effect of the Invention] According to this invention, it can prevent making steep the level difference of film decrease of a ground 
film or a ground film so that clearly from the above explanation. Moreover, except the wiring section, even if a ground film has a 
steep level difference and the etching remainder of a conductive material arises, since it can do nonconducing certainly, it is 
effective in preventing that short-circuit occurs. 



[Translation done.] 



